Ultrastructural distribution of osteoadherin in rat bone shows a pattern similar to that of bone sialoprotein.
Osteoadherin (OSAD) is a keratan sulfate proteoglycan recently isolated from bovine and rat bone. Based on results obtained from in vitro experiments, the protein was shown to bind osteoblasts via the integrin receptor alpha v beta 3. Due to OSAD's capacity to bind hydroxyapatite crystals, a role for the protein in the mineralization process has also been suggested. To test these hypotheses in an in vivo model, the ultrastructural localization of OSAD in bone, tibial (metaphyses and diaphyses), and calvarial samples from normal 10 to 12-day-old rats were examined by immunohistochemical techniques at the ultrastructural level. In addition to the qualitative studies, quantitative measurements of OSAD marker density were performed in relevant compartments. Immunolabeling for OSAD was located to the mineralized bone matrix, with highest concentration of marker at the border between bone and cartilage remnants in the metaphyseal trabeculi. Intracellular labeling was low and no systemic accumulation of OSAD markers was observed at the cell-matrix interface. The observed distribution pattern of OSAD is strikingly similar to that of bone sialoprotein (BSP), confirmed by double labeling. The results of the current study support a role for OSAD in the mineralization process. In this process BSP is assumed to be a nucleator of hydroxyapatite crystals, and OSAD could work in concert with BSP to regulate nucleation. However, the mechanisms involved remain to be elucidated.